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During this repart period we-prepared examples of sl three compound types just described. The 57
new compounds prepared and submitted this period were distributed among thess compourd clagses ss
follows: sulfur-rich species, 34; polycarbonyl compounds, 14; aiky!l- and aikoxy-substituted small nitrogenous
heterccycies, 7; and phthalocyanines, 2. Some of these compounds, particulsrly among the nitrogcoous
heterocycles, contained ancillary functionality such as carbonyl, which could aiso neutnslize cyanide. In
sddition to thesa novel compounds, samples of several materials were re-submitted because of decomposition
of the origingl supply prior to testing, or because additional quantities were required. We havs received
biological testing data for 41 compounds during this same period, and now have demonstrated sctivity in
three of our four primary target classes {no phthalocyanines have been tested for efficacy at this point). These
results are sheping our current synthetic program.
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L INTRODUCTION .

This report documents our efforts during year 2 (9 March 199] — 8 March 1992) on Contract No.
DAMDI17-93-C-0011 to ideatify aew and improved prophylactic agents against the toxicity of cyanide. The
synthetic effort encompassed the three areas described in the previous annual report, the detailed rationals
for which is fully deiineated in the original proposal (Southern Research Institute Proposal No. $8-483;
USAMRDC Proposal Log No. 88321006 (i) polysuifides and other suifur-rich compounds which can mediate
¢yanide detoxification through their interplay with rhodsnese and other mammalian sulfur transfersse
systems; (ii) polycarbonyl-coataining compounds which can provide multiple sites for cyanohydrin formation,
one of the key detoxification routes of pyruvate and related compounds; and {iii) heteroaromatic compounds
cspable of vodergoing cyanstion, thereby removing cyanide. We aiso report our initis) investigation into s
novel class of prowising prophylactic substances, phthalocyanines and porphyrins, which can sequester
cyanide through complexation with the coastituent metal ion.

This report compiles the synthetic procedures described in reports submitted for quarters 5-8 of this
coatract. We have also colligated structures of all compounds supplied for testing with their corresponding
identification numbers and, where available, biological test duta. Experimental procedures are provided
following each zection outlining the syntheses.

The following instrumentation methocs end procedures were used. All solvents and materials wers
reagent grade and were either used as received or purified as required. 'H NMR and *C NMR spectra w<re
run with 3 Nicolet NMC NT300 NB spectrometer operating at 300.65 Mhz with tetramethylsilene as an
internal reference. Chemical shifts (§) for multiplets were measured from the appropriate centers. The masy
spectral data were obtained from a Varian MAT 311A mass spectrometer in fast atom bombardineat (FAB)
or electron-impact (EI) mode (direct probe temperature 20 °C), as indicated. Infrared dats were obtained
with a Nicolet 10-MX spectrometer. [n most cases, only strong or medium peaks in the | 300-600 cm*! range
were reported. UV absorptioa specira were determined in the approgriats solutions [pH 1 (0.1 N HC1), pH
7 buffer, and pH 13 (0.1 N NaOH)] with either s Cary 17 spectrometer or & Perkin-Elmer Model Lambda 9
UYV/VIS/NIR spectrophotometsr. Melting point dam was obained with a Mel-Temp Capillary Mslting Point

apparatus, and all meiting points are uncorrected. Elemental analysis data wers obtained from either an in-

house Perkin Elmer Model 240 Elemental Analyzer or from Adastic Microlab of Atlants, Georgia.
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A. N-MkquIsluﬁdet_l.

During this report period we prepared two new N-sikory quaternary salts which can forme covalent
sdducts with cyanide.!*? The synthesis of these compounds was prompted by the activity dats reported for
a previously submittad derivative, SRI 7726 (BM 07230). The structures of these compounds are showa below
(1 and 2); both were prepered by alkylation of the sppropriate commercially available N-oxides following
standard procedures as reported earlier. Table | summarizes the physical properties of these new compounds.

11 X = Td-Neg R = (CHye,
8 I = 4o, R = (Chy)glilleg

®
th

B. N-Alkyl Quatersary Salts.

The five N-alkyl quaternary heterocyclic saits that were submirted this period are depictsd below (3-
7). These compounds were prepared because of literature reports that pyridinium salts with glycosyl
substituents at the [ -position and alectron withdrawing groups at the 3-position react rapidly to form stabls
cyano adducts.*® Glycosy! bromides were prepared by reported procedures,® thea coupled with the parent
heterocyclic compound. The results and physical properties of these agents are presented in Table 1.

= COCHy4 - | = ONH
< g
0 e Bre

AcOCH
AcO
AcO y Ohe ]

o] 1.}
4

Hy

|
CH4OCH,CHyCH,
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EXPERIMENTAL SECTION FOR PART WL

Systhesis ¢ N-{2-trimethylammoulum)atboxy}-2,6-dimethylysridiniam Dibromlde. '

A mixture of 2-bromoethyltrimethylammonium bromide (8.2 mmol), 2,6-lutidine-N-cxide (8.1
mmol), and 5 mL of warer was heated in & flask st 100 °C for 56 h. The unreacted bromoethyl compound
was ramoved by adding an sdditional portion of water (]0 mL), followed by evaporatioa under reduced
pressure. This process was repeated twice. The lutidipe which wes formed dusing the reaction was removed
by extraction with chloroform. The remaining product was treated with ethanot, filtered, and the residue
dissolved in boiling ethanol. The solution was trested with activated carboa, filtered, sad the fiitrate cooled
to get the crystalline compousd. The product was driad over P;0O¢ under reduced prasyurs. Yield 68%; m.p.
175 °C (Lit 175-5). Analysis for T ;HyONsBr,H 0. Calculated: C, 37.13; H, 6.23; N, 7.22. Found: C,
37.14; H, 6.29; N, 7.15. Masc wec. 289, cation, 79 anion.

Syntbesis of N-{2-(irimets jlammonium)ethoxyld-methylpyridintum dibromide.!® A mixture of 2-
bromoethyltrimethylammonium | romide (14 mmol) and 4- methylpyridine-N-oxide (32 mmol) was refluxed
in acetonitrile (i0 mL) on & w=zwr bath for 10 h. The 2-bromosthyltrimethylammonium bromide slowly
dissolved and s light brown 201’ separated, which was filtered and washad with acetoaitrile (20 mL) and then
scetone, and crystallized for - butanol, followed by drying under reduced pressure. Yield §1%; m.p. 184-
185 °C (Lit 182-190 °C). # 'ysis for C;;HyON,Br,.

Acstobromo-D-glucopyrasoese used to prepare 3-8 and acetobrome-D-ribufurascss used to prepare
6 were prepered by the procedure of Haynes and Todd without modification.®. Chleromethyl propyl ether
used 10 prepare 7 was prepared by the procedure of Henze e of.}!

1,3-Disubstituted pyridinium halides 3, $-7 aad the tsequiveliziam bromide 4 were prepared by
treating the perent heterocyclic compound with the appropriate bromide or with chloromethyl propy) ather
in refluxing acetonitrile using the general procedure of Lovesey %13 Products crystallized from the reaction
solutions. Mames of the compounds are a3 followx 3-scetyl-1-(2,3 4,6-metrancetyl-S5-D-gliucopyranosyl)-
pyridinium bromide (3); 1-(2,3.4,6-tstraacetyl-#-p-glucop yranosyl)isoquinolinium bromide (4); 3-amino-
carboayi- 1 +(2,3,4,6- tstraacetyl-D-glucopyranosyl)-pyridinium bromide (S}, 3-acetyl-1-(2.3.5-triacetyi-#-D-
ribof uranosyl)pyridinium bromide (6); 1ad 3-sminocarboayl- | -{propozymethyl)pyridinium chloride (7).
M. POLYCARBONYL COMPOUNDS

A. Derivatives of ¢-Phenyl-2,4-dloxebutyric Acid.
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and facile formation of cyanohydrin adducts. During the past yesr we have continued our exploretion of
substituted phenylbutyrates resuiting from the condensation of the corresponding substituted aceiophenone
with diethyloxalate.”* The structures of the six additional examples of this class that v'ace submiteed for
screening this period are illustrated below. The carboxylate § was prepared by hydrolysis of the ethyl ester,

& compound that was described and submitted last year. The physical properties of these compounds are
summarized in Table 2,

nog
@—ccu.cco.r
x

8: X-‘-NO',Y-H

9: X = 3-F, Y[t
10: X = 3-Ue0, Y = Lt
11: X e 3-CL Y =t
12 X = 3-Me. Y = Et
13: X = 3-NDg 7 = Kt

B. Derivatives of 3-Phenyl-2-oxoproplonic Acld.

As a second class of carboryl-conmining compound capable of cyz=aids detoxification, we chose to
prepare the series of substituted phenylpyruvates shown below. The syuthesis of these substances was based
upoa literature methods, beginning with a substituted benzsidehyde (Eq. I). Thus, the smrting aldehyde was
condensed with N-acetylglycine, and the resulting oxazolinone (A) treated with acid to cleave the ring,

yielding the desired pyruvic acid derivative. Table 3 summarizes the dats obtained for these compouads.

Cy
By

Z Z
] o
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¥ . € {



EXPERIMENTAL SECTION FOR PART Il

Geaerai Procedurs for the Preparation of Sebctituted-pbenyl-2,4-dioxodatyrats Esters.

Freshly sut Na (1.2 g, 0.052] g-stom) was added to EtOR (100-mL) uader N, in a 500-ml, 3-neck
flask equipped with s mechanical stirrer, a ground glass stopper, and a gas inlet tubs. The mixture was stirred
until the Na had completely dissolved, then ecuimolar amounts (0.05 mole each) of diethyl oxalate and the
appropriate acstophenone were sdded. The reaction mixture was stirred for 3 h, resulting io the formation
of a thick slurry. If the thickness of the slurry interfered with stirring, more EtOH was added. The slurry
was suction filtered and washed with anhydrous EtOH uatil the wash solveat was coloriess and the st
relstively dry. The salt was then sdded to H,0, and the resulting suspeesion was scidified to pH 3 by the
dropwise addition of glacial AcOH with stirring. The resulting lighter-colored solid was filtered and dried
in vacuo. When required, the compounds were further purified by adding to H40, reacidifying with AcOH
to pH 3, snd drying in vacuo.

Ethyl 4-(3-fluoropheayl)-2,4-dloxobutyrate. Mp 56-57 ‘C; MS (FAB) m./¢ 239 (M + 1); IR (KBr)
3098.8, 2995.6, 1742.8, 1621.4, 1609.3, 1579.4, 1447.6, 1269.3, 1258.4, 1181.6, 1137.4,1024.1, 7743 cm"%; 2
HNMR (Me,SO-dy) § 14.60 (brs, 1, H-4), 7.94 (d, 1, H-6), 7.87 (d, |, H-57, 7.63 (m, I, H-2), 7.58 (m, 1,
H-47, 7.13 (3, 1, H-3), 432 (a, 2, -OCH,CH,}, 1.33 (1, 3, -OCH,CHy), also very weak multiplets at 4.61,
421, 1.26 for tho unenvlized tautomer. Anal. Caled. for C3H,,0,: C, §0.50; H. 4.62. Found: C, 60.56; H,
4.69.

Ethyl 4-(3-methoxypheayl)-2,4-dioxobutyrete. Mp 53-34 °C; MS (FAB) m/e 251 (M + }); IR (KBr)
3132.4, 3089.9, 3000.0, 2845.6, 1742.4, 1595.6, 1580.0, 1470.0, 1185.2, 1135.6, 1621 .4, 772.9, cm};  HNMR
(MesSO-dg) 5 14.70 (br s, |, H-4), 1.65(d, 1, H-67, 7.51 (3, |, H-2), 7.48 (4, |, H-5"), 727 (m, |, H-4"), 7.08
(brs, 1, H-3),4.32(q, 2, ~OCHCHy), 3.85 (s, 3, -OCH,), 1.33(t, 3, ~-OCH,CH,), niso very weak multiplet
at 4.60 for the unenolized mutomer. Anal. Caled. for C 4H,,0,: C, 62. 40: H, 5.60. Fouad: C, 62.34; H, 5.78.

Ethyl 4-(3-chlorophenyl)-2,4-dlexcbutyrate. Mp 55-57 'C; MS (FAB) m/e 255 (M+1); IR (KBr)
3120.9, 3100.0, 3016.6, 2999.8, 2950.1, 2917.6, 1975.0, 1732.4, 1626.9, 1607.9, 1594.8, 1560.7, 1361.7, 1276.8,
1271.6, 1267.0, 1223.9, 769.2 cm™%; ! HNMR (Me,SO-dq) § 14.30 (br s, 1, H-4), 3.06 (s, 1, H-27, 8.02 (d, 1,
H-6%,7.76 {m, i, H-47,7.60 (1, i, H-537,7.09 (brs, 1, H-3), 4.32(q, 2, -OCH,CHy), 1.33 (t, 3, -OCH,CHy),
also very weak multiplets at 4.62, 4.19, 1.22 for the unenclized tautomer. Anal. Caled. for C; H,,C10,: C,
56.69; H, 4.33. Found: C, 56.56; H, 4.30.
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Ethyl 4-(3--!tnpbuyl)-3.4-.‘lmi¢lynu' Mp 73-74 'C; MS (FAB) m/y 266 (M + 1), IR (KBr)

3071.9, 2993.5, 1735.7, 1614.0, 1604.0, 1530.3, 1477.2, 1366.0, 1349.8, 1272.3, 1130.7, 1072.6, 10192, 781.5,
714.1, 673.4 cn '} ! HNMR (Ms,50-dg) § 8.71 (3, 1, H-27, 8.51 m, I, H-6), 8.51 (m, |, H-4), 787 (t, 1,
H-57, 118 (br 3, |, H-3), 435 (q, 2, ~OCHCHy), 1.33 (t, 3, -OCH,CH,), also very week multiplets at 4.73,
425, 1.25 for the unenolized mutomer. 4nal. Caled. for C H, ,NOg C, 54.34; H, 4.15; N, 5.28. Found: C,
34.26; H, 4,16; N, 5.14.

Ethyl 4-(3-mathyiphenyl)-2,4-dioxobutyrate. Mp 37-39 °C; MS (FAB) m/e 235 (M + 1); I't (KBr)
2987.5,1976.2, 1729.1,16217.3, 1597.9, 1591.2, 1579.2, 15182, 1511.5, [470.9, 14442, 1364.8, 1270.7, 1257.7,
1175.5, 1115.6, 1106.2, 1085.5, 1029.0, 867.9, 7702, 628.1 cm"%; ! HNMR (Me,SO-dg) § 7.82 (br s, 1, H-2),
1.80 (4, !, H-6"), 7.45 (m, 1, 4-5), 7.45 (m, |, H-4"), 4.40 (br s, 2, H-37, 427 (4, 2, -OCH,CHy), 2.19 (s,
3, CHy-3p), 1.29 (1, 3, -OCHCH'), also very weak muitiplet at 6.90 for the unenolized tautomer. Anal.
Caked. for Cy3H, 0, C, 66.67; H, 5.98. Feund: C, 66.7C; H, 6.04.

Syntassls of Substituted Phenyl Pyruvates (3-Pheayl-2-oxopropionates).

A solution of ~-acetyiglycine (7.0 g, 60 mmol) in 20 mL scetic acid and 2] mL scetic anhydride
containing sodium acemte (14.£ g, 176 mmol) and 64 mmol of a substiruted benzaldehyde was stirred at 100
*C for 2 hrs. Af'ter the solution was cooled o 10°C, 100 mL H,O was ndded with vigorous stirring. The
resulting precipitate (A) was collected by filtration.

A solution of A in 15 mL HOAc was heswed to 100 °C. Five mL H,O was added and the solution
stirred at 100 *°C for 15 min. Upon allowing the solution to cool slowly to room temperature, a precipitate
formed (B). 1o some cases, 0o precipitste formed; the solution was then stripped to dryness to obtain B.

A suspensicn of B in 150 mL 3N HCI stirrad at reflux for 7 hrs. After the mixture was cooled to 0
°C. the product C was colle~=2 Ly filtration und ~ashed with cold H,0 and dried under vacuum.

(4-Nitrepheayi)pyruvric acld (ex.- .1 pri.iarily in enolized form).

M.p. 182-184 °C; MS (neg. fab) m/e 208 (M - 1); IR (KBr) 3475.7, 34732, 3075.0, 1975.0, 1765.0,
1681.4, 1591.7, 1512.5, 1446.6, 1324.6, 1316.4, 1244.4, 1205.1, 875.36, 862.92 cm "%, 'H NMR (Me,SO-dy) §
13.60 (br s, IH, H*) 10.26 (br 3, I1H, H*), 8.19 (0, 2H, H-3°), 7.98 (m, 2H, H-2), 6.54 (3, 1H, H-3). There
was also 3 small signal (1/14 the inteasity of the pesk at 6.54) at 4.38 for the unenclized tautomer. Anal. caled

for CoHsNO;: C, 51.67; H, 1.35; N, 6.70. Found: C, 51.84; H, 3.32; N, 6.55.

(é-Bromophenyl)pyruvic acld (exists primarily in enolized form).
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Mp 177-185 °C; MS (seg FAB) m/¢ 242 (M - 1) TR (K¥r) 67,8, 34658, 19059, 16254, 1648.5,
1444.0, 1219.7, 1200.0, 1074.9 cm"Y; 'H NMR (Me,SO-d,) § 13.26 (be 3, IH, H*), 9.48 {br 3, IH, H*), .71
(m, 2H, H-39, 7.53 (m, 2H, H-2), 637 (s, |H, H-3). There was s smail sigaal (1/14 the intensity of the peak
8t 6.37) at 4.15 for the unsnolized tautomer. dnal. caled for CoHyBeOy C, 44.44; H, 2.88. Found C, 44.49;
H, 2.87.

(4-Chiorophenyl)pyruric acid (exists primarily enolired form).

Mp 183-187 °C; MS (oeg FAB) m/e 197 (M - 1), IR (KBr) 3465.9, 1911.3, 1679.8, 1664.2, 1436.1,
1409.5, 1225.2, 1201.5, 1038.7, 867.55, 821.10 cm % H NMR (Me,SO-dg) § 13.31 (br s , 1H, H*), 9.47 (br
8, IH, H*), .78 (m, 2H, H-3), 7.40 (m, 2H, H-2?, 6.39 (s, |H, H-3). There was  small sigaai (1/14 the

intensity of the pesk at 6.39) at 4.18 for the unenolized tautomer. Anal. caicd for CH,ClOy: C, 5441 H,
3.53. Fouad: C, 54.08; H, 3.43.
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TARLE 2. 4-PEHIINYL-2 4-BICXORBUTYRATES.
Elementl Analyves
Caled
Moleculsr Formula Found
Structure No, Yield, % M.p., °C (Formula Wt) %C SH &N
s 75 110-113 CygH,; NGy 434 415 S28
(265.22) 3427 43 54
9 69 56-57 C1sH,,0, 6050 462
(213821) 60.56 469
10 53 53-54 C 6240 35.60
i 6234 <18
11 L2 35-57 C,,H,,010, 3669 433
(254.74) 3656 430
12 35 37-3% C1s1,,0, 6667 598
(234.25) 66.70 6.04
i3 83 73-74 C,3H 1NO, 5434 4.5 3528
(265.22) 5426 4.16 5.4
AR WA S
D e
TABLE 3. 3-PHENYL-2-OXOPROPIONATES.
Elsmental Analysss
Caled
Molecular Formula Found
Structure No. Yield, % M.p., °C (Formuls Wt.) wC %H %N
14 89 182-184 CoHyNO; 5167 335 6.70
{209.157)
15 82 1T7-18S 4.44 238
(243.06) 449 287
16 9% 133-187 CH,C10, 5441 .53
(198.61) 5408 343
17 66 151-1%6 L FO, 5934 385
(182.19%) 5946 1388
18 60 141-145 CHOy 6583 4.8
(164.16) 668.02 5.07
19 Purchased 204-20$ CoHe0, 6000 444
from Aldrich (180.16) ! 5000 4.45
0 66 175-182 Cy Hy304 3893 5.36
e 5891 542
1 31 180-183 C o140, 6188 3.9
(194.19) 6190 3527
L R
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IV. METAL COMPLEXES

As discuseed in detail in Quarterly Report 7, we kave embarked upca a synthetic program 1 expiore

° the utility of porphyrins and phthalocysnines for cysaide antagonism. Briefly, our promise for this sporoach
:\m is that the toxicity of metal ions, which have a high affinity for cyacide and effectively sequester it in vitro,
can be reducsd sufficientiy if suitable warer soluble complexes can be prepared. Thus, simple EDTA
comploxes of cobalt are alresdy employed as cyanide satidotas in several countries, reinforcing our belisf that
* further investigation of this concept is warranted. Thit report period, the two phthalocysnine complexes
depicted below were prepered and submitted for scraeniag: several additiooa! exampies are ia various stages
of preparsiion sad will be subenicted shortly.
®
DaNe’
e
SOgNe
] L
S0, ne"
b -
EXPERIMENTAL SECTION FOR PART IV.
’ Syathesis of Fe(1I) Stifothalecyasine.®
The monosodium salt of 4-sulfopbthalic acid (0.04 m), ammonium chloride (.023 m), ures (0.25 m),
ammoaium molybdate (.0002 1), a0d iron sulfate (.12 m) wers ground together. Nitrobeazens (10 mL) way
. heated to 180 °C in a three neck flask fitted with coadenser and thermometer. The solid mixture was added
slowly with stirring while keeping the temperature between 160-190 °C. The heterogsneous mixture was
heatod 6 h at 180 *C. The crude product, a 30lid cake, was grounded and washed with methanol until the
®

nitrobenzene filtrate was no longer discolored. The remaining soliu was sdded to 275 mL of 1 ¥ HC1 smatursted
with sodium chiloride. The solution and sccompanying undissolved material were briefly boated to boiling,
cooled to room tempersture, and filtered. The resulting solid was dissolved in 200 mL of 0.1 N NsOH. The

solution wee heatad 5 80 °C aid insoiubie impurities were immadiately separated dy (iltratioa. Sodium
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chloride (135 g) was added to ths solution. At this point some of the solid product precipitased. The sturry
mwwmmnw%mﬁmmw The product was cbizined by
filtration. The solid was washad with 0% squecus aicobol uatil the filtrate was chioride fres. The product
was refiuxad for § b ia 100 mL of abeciuts alcohol. The pere prodect was obtained, filtered, and dried
overnight in vacuo over P;O,.
Analysis. Mass spec M™, 977, M - Ng, 955, M - 2Na, 933, M ~ Na, 911, M - 4Ngn, 888. Caiculated for:
CyaH 1 sNgO, ¢S Na Fe.3H,0 (FW 1032.6). C, 3720; H, 1.95; N, 10.35. Found: C, 36.2; H, 1.95; N, 11.00.

Syatbesis of Cobali Suifephtbalocyssine.'* The monosodium sakt of 4-sulfophthalic acid (0.04 mol),
ammcaium chloride (0.23 mol), ures (0.25 mol), ammonium molybdas (0.0002 mol), and cobalt sulfats (0.12
wol) were ground ogether and heated to 120- 140 °C for 30 min; subsequendly, the tsmperaturs was raised
to 180-200 °C for 4 h. The resulting residue was powdered and then added to0 a sstursted sofution of NaCl
in IN HCI (300 mL). This solutioa was beated to 70 °C, cooled tn room tempersiure, and filtsred. The
residus was dissolved in 0.1¥ NaOH solution (250 L), heated to 80 *C and filtered quickly. NaCl(125 g)
was added to the filtrate, which was rebeated to 30 °C for 2 b. The product precipitated after cooling, and
was filtersd, washed with $0% ethanol until chloride Tree, then refluxed for 4 h in absolute aicobol (50 mL).
After another filtration the product was dried under reduced pressurs over P,O;. Yield 72%. Analyais for
CyaH 3N{O,3S(Na ,Co2H 0 (FW 1015.67). Calculatsd: C, 37.82; H, 1.59; N, 11.03. Found: C, 37.14; H,
1.69; N, 11.43.

v. SULFUR-CONTAINING COMPOUNDS
A Disulfides and Related Compounds.
Continuing work reported in the Annual Report for year 1, the following two disulfides (24, 25) were

prepered according to methods shown in the sccompanying scheme and submitted for testing this period.
Both compounds wery alresdy known from the patsat literature. Phyical das is reported in Tabls 4.

; ; e ;;-
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2. Thienuif2aates.

‘e primery thrust of our &/cits this report period has involved synthesis and purificatioa of
thiosulfonate and thiosulfats speciss which, se already mesticosd, act %0 detoxify cyaniie through inseractioa
with the mammalian sulfurtrsnsferase pathway. Ia particular, thess compouads act s substrates im
rhodanese-promotad reactions.® In the thiosuifonats group, we have subraiited tsa novel agents designed for

this purpose, whose structures are given balow.

RS0,SNs
wrea, % wea{0){O)mm
27. R = CH R,
28: R = (Cly)eCH 0930
3 Rel
30 R« 4-Yerr s (O
31: R = 4-PaPh
3% R = 4-{-BuPh N
33: R = g-papbihyl HaC CHy

These compounds were prepared by treatment of the correspoading sulfoay! chiorides with sodium
sulfide as described in the literature.® In addition to the submitted compounds, several thiosulfonates were
prepered a3 intractable mixtures which could not be purified. Tsbis 5 summarizes the propertiss of the
submitted thiosulfonatss.

C. Thiesulfates.

The firrt thiosulfates prepared in thia program were rwitterionic arzino-substituted derivatives,
formed by treatment of the corresponding bromoalkylamine with magassium thicsnlfats. In sdditioa, S-sulfo
derivatives of cysteine and penicillamine were syathesized by treatment of the parent thiol with
chloresuifonic acid. The barium sait of §-sulfoglutathions wershmiiarty prepared, and after purificatios wes
converted to the sodium sait for officacy testing. The structures of these sulfane sulfur donors, sad of
additionsl exampias subsequently submitted, sre summarized in the diagrams below, and their physical deta

follow ia Table 6.




e &

>

033(CH 2390, R04C(CH)y$%03

CHy590,
% ae3 41: a = 4 R = CH, -
$7: ne3 4% ne?ReH CH 8804
3W: ne=§ [+ 4
W a8 o3s9c foey8503
40: er = 10
43
+* - '4- -
* -
K oNH(CH )30y am‘ 1-330, o s30;
48: n=3. FeH Qe
0 a=2F =i & R-R 80
42 s o3 K =R 4% R = CH, NH
S I
RIVNCCH 3304
* i - 63 R w e K= H
HSNCHCH (CH yQNHCHCH 1330, 6 Ruk = K
COyH CONHCHLCOH 64 R«eBR ReHN
81 68 Rew |-Pr. K = i
88: R» Ba, K=o K

D. 3-H-1,2-Dithiole-3-thioees.

Two routes wers investigated for the preparatioa of the title compounds (Eqms. I, IT). The first
mecthod consistently produced reduced yields relative to method II1, s0 the latter preparstion is sow being
employed. So far a single example of this series (structure 57, Eqn. I1I) has besn submitted, although

preperstion of addiiional examples is in progress. Date for this compound is summarsized ia Table 7.

3

() @j‘cn.-coon,u. + cu,o-@—'p'(?ﬁ.
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.' ’ EXPEIRIMENTAL SECTION FOR PART V.
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® ~:_ n Syathesls of 5,5-Bis{thiomsthyl)hydantola (24) ia Throo Skwps. Step 1. 1,3-Bis-(besxyithie)-
. acetcae. Ns metal (23.0 g, 1.00 g-atom) was sdded in small pieces to 3 well-stirred solution of bemzyl
\.\./ ‘ mercaptsa (118 mL, 1 mo!) in 400 ml abeolute sthanol, which wae cooled ia an ice beth during the addition
: of Na. A solution of 1,3-dichloroacetone (63.5 g, 0.5 mol) ia 100 mL abeolu’s sthanol was added dropwise
during 8 2 h period witk continued stirring and cooling. After the sddition was completed, the reaction was
sllowed to stir 3t 20-25 *C overnight {18 h). The solvent was evaporated i macuo, and the residue was taken
uD in 400 mL ether and filtered from inorganic matter. The filtrate was washed twics with 100-ml, portioas
of Hy0, dried over MgS0,, then evaporated in racuo to 8 dark viscous oil (104.7 g). Step 2. S.5-Bis(beaxyi-
thiomethyl)hydastoin. The residve from Step 1 in 1050 mL absolute ethanol was warmed to 60-70 *C with
stirring in an oif bath, A solution of potast.um cyanide (35 g) in 350 mL H,0 was added followed by 210
g of solid ammonium carboaats. Stirring was coatinued at 60-70 °C for 24 h. Upoa cooling & brown solid L
separsted and was collected by filtration, thea washed with ethanol aad H,0 to give 77 g of light beige solid.
Stap 3. 5,5 Bis(thiomethyl)hydastoin (24). A portion (4.0 g) of the solid from Step 2 was dissolved in 100
mL of liquid NH,. The solution was treated with small portions of Na with vigorous stirring antil the mixture '
o B developed permanent biue color. The biue color was discharged by the sddition of ammonium chloride, thea
more ammonium chloride was sdded (a quantity equivalent to the Na used). The ammonis wss allowed to
svaporats at 20-25 °C overnight under s siow stream of N, leaving a solid residue. Columa chromatography
(using 60-200 mesh silica gel and elution with CHCly-MeOH, 95:5) was used to obtain sure 24, mp, 198-202
*C. Anal. Caicd for CyH{N3O,Sy C, 31.25; H, 4.17; N, 14.58. Found C, 31.10; H, 4.02; N, i4.40. Mass,
m/z 92, M*. 'H NMR (Me,SO-dg) § 10.84 (br 3, 1, NH-3), 7.78 (s, 1, NH-1), 2.80 (4, 2, J = 14, CH,SH),
2.71(d, 2, J « 14, CH,SH), 2.36 (br s, 2, SH).
¢-Amino-1,2-dlothielane-4-carbexylic Acid (25) in Three Staps from 5,5-Bis(benzylthiomethyl)-
hydastoln. Step 1. 2,2-Bis(beasylihlomethyl)glyciee. Crude 3,5-dis(beazyl-thiometkyl)hydantoin (70 g)
(300 under synthesis of 24) in 1.75 L of H,0 contsining 215 § of dried Ba(OH), was refluxed for 12 days. i
The resction mixture was cooled and made strongly scidic with coacentrated hydrochloric acid to dissolve
suspended berium salts. The undissolved solid was collectad by filtration and washad with H,0. The solid
was then added to ethanol and the mixture wes stirred 20 min. before tha insolubie wes collectad giving 43.42 L

g of product. Step 2. 1,2-Bis(thiomethyl)giycine. A solurion of 4135 g {119 =malss) of the product from
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Stsp | in 910 mL anhydrous NH, wes treatad with Na metal in small pieces with vigorous stirring uatil the
mixture developed § permasest dive coior. The biue coior was discharged by the addition of s smai! amoust
of ammonium chloride. More ammsnium chioride, equivaleat to the quantity of Na used, was thes added.
The ammonia was allowed to evaporate at 20~25 °C overnight under & slow stream of N,. The regidus was
takea up in $00 mL H;0, and the pH of ihe solution was adjusted to 6 by the addition of diluts HCl. The
solution was then extracted with 300 mL Et,Q. The ethereal phase was discarded, and the squeous phase
coataining the product was used in Step 3 which follows. Step 3. ¢-Amime-1,2-dithislane-4-carbexylic
Acid (25). The aquecus phase from Step 2 was added slowly to stirred 2N L,-KI solution. The excess was
destroyed with aqueous 10% NaHSO,. The solution was extracted with 300 mL Et,O, and the squeous phase
was neutralized with conceatrated NH,OH. The neutral solution was filtered froe of undissolved matsrial,
and the filtrate was conceatrated in vacwo to 500 mL. A yellow s0lid separated out and was filtered off, then
washed with H,0 t0 give 25 as 2 monohydrate, mp 165-173 °C dec. Anal. Caicd for CH,NOS-HO: C,
2623 H, 492 N, 7.65. Found: C,26.24; H, 4.90: N, 7.79. Mass, m/z 183, M+. 'H NMR (Me,SO-d¢) § 7.88
(br s, 1, NH,), 3.50 aad 3.32 (two d, 4, due to nonequivalent CH, groups).

Sodium Methanesnifoscthicats (26) aad anslogons componnds 27-35 were prepared by 8 reported
general procedure®. The procedure for the preparation of 29 is given as # typical example. Benzenesulfonyl
chloride (10 g, 57 mmol) was added dropwiss to s stirred solution of NayS-9H,0 (i3.6 g, 57 mmol) in H,0
(30 mL) kept at 95-100 °C. The stirred mixture was thea refluxed overnight (sbout 16 ). The resulting clear
solution was evaporated to dryness (1 mm, rotary evaporator, bath 20-25 *C). The dry residue was extracted
with hot EtOH and was recryrallized twice from EtOH.

Disodlum $.5°-1,2-Kthanediyl Bis(thiesuifats) (36) axd Homologs 37-40. The a,w-dibromoalkans
and two molar equivalents of Na,S;04:3H,0 were dissolved in EtOH-H,O (!:1 by volume, 50 mL per 4.0
mmole of N8,S;04°H,0). The solution was refluxed 2 h, cooled, and ovaporated to dryness. The rusidue was
recrystallized from EtOH (9:1 by volume).

Sedlsm S5-[(4-(Methexycarboayl)outyl] Thicsuifate (41) and Sodlam S-(7-Carboxyheptyl)
Thicsalfate (42). Equimolsr amounts of the sppropriate w~substituted bromo compounds and NayS,GySH,0
in HyO connining sufficient EtOH to produce s clear solution was refluxed 2 h, cocled, and svaporsted in
»acuUo. Thomidl.mmncrymuiadme,ObyadditbedEtOHmmorfowﬁuoruﬁlm

precipitated solid was free of NaBr. Products wers dried in racwo.
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Synthesis of Bifanctional Beats Seits (43, 44).

A mixtare of dickioroscetons or a.a’-dibromo-~O-xyleas (0.1 =) sad sodium thiosulfate (0.2 m) il'
50% alcohol (60 mL.) was reflnxad for 10 min - 2 hr. Soivent was removed to dryness sad 90% alcohol added,
followed by warming to 50 °C. On cooling the product separsted sad sfter filtration was crystallived 3-4
timag from hot aqueous ethanol (90%).

Thivscifuric scid, 2 ox0~5.5-1,3-propanediyl ester, disediem smit (43). Yield 62%; mp 138-40 °C.
Anal. caled for CgHOpSNag1H,O: C, 10.46; H, 1.75. Found C, 10.3€ H, 1.69. Mass spec. (M - Na) 303.

Thicsulfuric acid, 5.5°-(0-phesylenc)diylester, disedium salt (44). Yield 39%, mp, 195-198 °C.
Anal. caled for CgHaOuS Nag! SH,O: C, 23.94; H, 2.76. Fouad: C, 24.05; H, 2.63. Mass spec (M - Na)™ 351,
(M + Na)* 397.

S-(2-Aminoethyl)-Thissulfuric Acid (45) and 5-(3-Amineprepyl)-Thicsulfuric Acld (47). A
solution of equimolsr amounts of 2-bromoethylamine hydrobromide (for §) or 3-bromopropylamine
hydrobromide (for 7) with MgS,04-6H,0 in MeOH (1 mL per mmoi of MgS,0,-6H;0) was kepe at 60 °C for
1 h. Tha cooled solution deposited the product € or 7. Resuits are inciuded in Table 2.

Systhesis of 2-Dimethylanineethanethiosulfuric Acld (46).

A mixture of 2-dimethylaminoethylchloride hydrochloride and magnesium thiosulfate (0.! m) in
methanol (2.5 mL) wss heated on a water bath at 60-65 °C for 2 b. Methanol was then removed under
reduced pressure, leaving s viscous product. Aqueous othanol (99%) was sdded to precipitate the solid
product, which was recrystallized from 95% ethanol 3-4 times uatil MgCl, free. Yield 42%, mp 160-162 °C.
Anal. caled for: C, 24.96; H, 6.17, N, 727, Found: C,25.0, H,6.17; N, 7.03. Mass spec. (M - H)™ 184,

S-Salfocysteine (48), S-Sulfopeniciliamine, sad 5-Saifepeuniciliamine (49), and 5-4- Aminepbenyl
Thissulfuric Acid (50). These three candidates were prepared by trestment of the corresponding thiols with
CISO,H in glacial AcOH as described by Tanaka et a/.}* Ths reported procedures proved to be readily
reproducsed.

Glycise, N-(N-L-7glutamyl-S-Salfe-L-cystiayl), Disedlum Salt, Dikydrate (5i) (Sediem
Glatathionste).

Glutathions (6.4 mmol) was added to 2 reaction mixture of sodinm sulfite (26.0 mmol) in 98 ml of
2 0.05 M CuSO, solution sdjusted to pH 10 with conceatrated ammonia. The reaction was stirred for 2 ur

at room temperature and then the mixture wes Lept in the refrigerator overeight. The solution (—40 m! ) wes
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mnmudonammyqudmdmahneolmofbomsovm’fom 100-200 mesh;
2 x 20 cm) with water 33 aluant, Ths slusis coniainisg GSSO,H was again concenrrated, treated with 8.0 g
of barium acetate, and disscived in 25 mL of water. The resulting precipitate was removed by centrif ugation
and the barium salt of GSSO4H was precipitated from the superaatant by the sddition of 5 volumes of 95%
ethanol. The barium salt was reprecipitated 4 times with ethanol and was thea dried over P,O; under
vacuum. Yield 62%. Anal. caicd for € oH gNyOyS,Ba-2H,0: C, 21.49; H, 3.4 N, 7.51. Found C, 21.51;
H, 3.29; N, 7.02. Masa spec. (M + H)* 524, (M - H)" 522.

Preparation of Sedium Gletathiosats.

Barium glumthionste (2.50 g) was dissolved in 20 mL of water and sodium suifate (0.634 g) was added
&t room temperaturs Barium sulfate was removed by filiration and the filtrate freez» dried and stored in the
froszer. (Yiald 100%.) Anal. calcd for C o NyOgSy-2HsO: C, 25.69; H, 4.09; N, 8.99. Found C, 25.58;
H, 3.77; N, 8.88. Mass spec (M - H)" 430, (M + H)* 432, (M - Na) 408.

Syathesis of a- Amidiziam thicsulfate S (Bants Salts) (52-56).

(a) a-Chlorepreploaltrile Hydrochlorides.

a-Chloropropionitrile (0.1 m) was added dropwise to a stirred solution of 0.01 m of sodium methoxide
in dry methanol (100 mL) at 25 °C. After one hour of stirring, the amine hydrochlorides (0.11 m) were added

and the reaction mixture was stirred for 16-24 h 2 25 *°C. Tha mixture was filtered to remova il solids and
the solvent was removed from the filtrats. The resulting residuc was triturated with ether and the solid
products were carried further without purification.

(d)  a-Amidisiumthiossifates.

Thess were preparsd for the corresponding a-chloroamidine hydrochlorides. a-Chlorcamidine,
dissolved in 25-30 mL of water, was treated with sodium thiotulfate and refluxed | hr. The resction mixture
was allowed to cool to room temperature, after which the compounds separated and were removed by
filtrstion. Purification by recrystalliration from sthanol (3 times) was followed by drying under reduced
pressure.

Preparation of Dithiolethions 57.
(s)  0.005 Moie of ethyl benzoylacstate, 0.012 mole of Lawesson's reagent, and 0.0 mols of

slemennl sulfur in 10 mL hydrous toluens wers keptat £ 10 “C for 10 hrs. Aftsr cnoling to room tempeniture

the mixture was placed oa a silica gel columa and the tolusne was eluted v ith pstroleum ether/ether (95/5).

fs”, ‘ Fuls

[ =



The siuent was chaoged 10 petrvlenm ethor/ochor (70/30) sad the 1,2-dithiole-3-thions was isolated.! MS
and CHN saslyses coafirmed tha structure. Yinkis were iow in oach attempt.

v) 0.1 Mole of cumnens, 0.15 mols of sulfur, and 0.04 g of disclylguanidine were refluxed for 21

hrs. The mixture was thea kept st $ °C for 2 hrs. to sllow the 1,2-dithiole-3-thione to crystailize.?
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TABLE 4. DISULFIDES AND RELATED COMPOUNDS. »
@
Elemeantal Analyses ‘
Calcd X
Molecuiar Formula Found
Structure No. Yield, % M.p., °C (Formula Wt.) %C %H %N
2¢ 4s 192-194 CHyN;OsS; 3125 417 1458 ®
(192.25) 3128 4.17 14.44
28 40 175-183 CHNOSLHO 2623 492 765
(18323) 26.13 490 7.51
o Smsvainny ]
®
R
TABLE §. TRIOSULFONATIS.
Elementy] Analyses
Calcd Mass (FAB)
Moleculer Formula Found cation, snioa e
Structure No. | Yield, % | M.p., *C (Formuls Wt.) %C %H %N &S or MH*
26 74 256-260 | CH,OS,Ne-H,0 | 789 331 23, 111
{152.16) 7.78 327
27 66 280-281 C,H 0.5, Na 1621 3.40 23, 125
(148.18) 1603 3.58 [ ®
2 52 310-315 CoHsOp5,Na 221 435 23,139
(162.20) 2231 430
29 s$ 285-286 CgHyOySsNa 3673 2.57 23,173
(196.22) 3626 2.55
30 86 298-300 CyH,O0.8,MNa 3999 338 23, 187 .
(210.25) 3945 3.4
n & »350 BrOyS,Na 26.19 1.46 23, 251
(275.14) 2594 1.52
2 78 325-3% CyoH 13045, Na 4760 5.19 25.41 IM - Na, 449 .
(252.3%) 4749 5.18 25.41 IM + Na, 493
60 314-16 C;eH,0:8,Na 4376 236 23,22
(246.25) 4371 276
” »300 CH SO Ney 3693 207 390-Na, 367
3664 203 390-2Na, 348 .
as 26 216-238 CuHNOS,Na | 4481 413 404 M+ H, 29
49.1% 4.16 473
[]
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I TABLE 6. THIOSULFATIS.
e .
Eilsmeatal Anslyses
Calked
Molaculer Focmuls Found
Structure No. Yield, % M.p., °C (Formula Wt.) % SH %N
36 42 260-265 CH OgSNay 805 1.0
(293.2%) 1.34 1.3)
3 64 310-313 CyH OgS NayH,0 1091 2.44
(330.32) 1098 2.39
3s 52 280-284 CoHy;Ogs.NayH,O 19.36 13.7%
(314.Q2) 1895 358
3 68 245-250 CoH 1g0gS NaypH O H.00 4.53
(400.45) 24.53 4.%9
40 T 172-175 C pH3q0¢S Nay-H, O 28.03 28.33
(428.51) 5.17 S8
(263.29) 26.19 4.33
42 36 140-150 CoH ;OpSyNe-H,0 3243 578
(296.34) 3246 5.38
43 62 138-140 CoH Na,5,04-H,0 1046 1.78
(344.33) 10.34 1.9
4 30 195-198 CHgNagS,Op 1 5H,0 2394 276
(317.42) 24.05 263
45 87 194-196 CyHNOGS, 15.28 449 891
(lit. mp 195-196) (157.22) 1523 440 B8.75
46 42 160-162 CH,SeNO; 209 6.17 127
(185.26) 2500 6.17 703
47 50 184-186 CHgNOGS, 21,04 530 8.13
(lic. mp 189-196) (171.29) 21.07 533 182
43 90 204-203 C,H,NQ%-H,O 1643 4.3 63
(lit. mp 204-203) (219.22) 1673 433 6.16
49 71 202-203 CeH ), NOS, 26.20 4834 6.10
(lit. mp 202-203) (229.28) 26.19 484 598
50 90 214-216 CeHaNOS, 35.1C 343 682
(lit. mp 254-255) (205.26) 35.18 345 6.66
s1 62 CioH Nag8 N O2H O | 2569 409 .99
(449.38) 2558 177 888
2 43 154-156 CaHigNOpS, 1936 438 1521
{18523) 1951 433 1502
43 74 174-175 CHgNO3, 823 5 14.13
(174) (198.27) U433 502 1403




e . & i
pl.3
TABLR 6. (Continued)
[ m———*mm
Elemental Asslyses
Cakd
Molacular Formula Found
Structure No. % Yield M.p., °C (Formuls Wt.) %C %H %N
sS4 89 j44-148 CHygN,OS, 2423 5.08 14.13
(164) (198.27) 24.30 S5.14 1403
45 36 154-156 CgH 3N;0484H,0 2829 5.70 13.19
149-150 (244.30) 28.27 5.7% 15.08
56 78 154-156 CoH, aN;OuSy 41.52 465 10.76
(260.34) 4169 S04 10.22
AR |
R R A
TABLE 7. 3-KH-1,2-DITHIOLE-3-THIONES.
Elemental Analyses
Calcd
Molecular Formula Found
Structure No. % Yieid M.p., °C (Formula Wt.) %C %H
£7 71 1i18-121 CoHeSy 5143 2.36
(210.33) 5164 2.36
R, ]
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» B VL  SUMMARY )
7 TABLE $. COMPOUNDS SUSMITTED FOR TESTING AS ANTICYANIDE AGENTS.
CONTRACT NO. DAMD17-96-C-80111
®» 3 9 MARCH 1991 — 17 MARCH 1992
. : (STRUCTURES SHOWN [N TABLE 1¢)
B Do s Gty
X WR No. WR Bottle No. | SoRI No. Sample No. Progress Report No., (peges)
= 002712AD | BM 11001 7838 F850-141-2 5, (13)
. ‘ 002712AE BM 09565 7838 F850-141-2 5, (13)
271154AA BM 09574 7839 F850-151-2 7, (3-9)
271155AA BM 0 7843 G076-39-1 s, (6-8)
271156AA BM 09592 7846 G076-43-1 5, (6-8)
. i 271157AA BM 09605 7847 G076-40-1 s, (6-8)
2 271158AA BM 09618 1848 GO76-47-1 5. (6-8)
' 27114244 BM 09350 7849 GO7€-37-2 5. (6-8)
_ 002250AB BM 09369 7864 GO164-27-1 s, (12-13)
° = 002250AC BM 11010 7864 GO164-27-1 5, (12-13)
00Q! S6AD BM 09378 7865 GO76-54-1 5, (17-13)
271143AA BM 09387 7866 GO76-58-2 5, (12-13)
N 025102AU BM 0939 1867 G076-55-2 5, (12-13)
[ @ | 00058SAF BM 09403 7868 G076-53-1 5, (12-13)
271 144AA BM 09412 7869 GO76-59-1 5, (12-13)
000363AD BM 09421 7870 GO76-52-1 5, (12-13)
. 037733AC BM 09430 7871 G076-56-1 5, (12-13)
* - 271145AA BM 09449 7872 G076-57-2 s, (12-13)
000361 AW BM 09458 1873 GG76-51-1 7, (3-5)
271146AA BM 09467 7908 GO76-61-1 5, (9-11)
ATL4TAA BM 09476 7909 GO76-74-1 5, (9-11)
. 271148AA BM 09485 7910 GO76-71-1 5. (9-11)
: 271149AA BM 09494 7911 G076-75-1 5, (9-11)
000125AC BM _ 501 7913 GO76-64-1 3, (9-11)
271150AA BM 09510 914 G076-62-1 5. (9-11)
* 271151AA BM 09529 915 G076-170-1 5, (9-11)
002852AC BM 09538 916 G076-78-1 5. (9-11)
271152AA BM 09547 917 G076-77-1 3. (9-11)




TABLE 8. (Continved)

Description in Q\mrtetly_-l1
WR No. WR Bottle No. SoRI No. Sampie No. Progress Report No.., (pages)
271153AA BM 09556 1918 GO076-72-1 3,(9-11)
0G1758AB BM 10317 7928 (076-86-1 6, (7-9)
001757AC BM 10326 7929 G076-89-1 6, (7-9)
272681AA BM 10335 7030 (076-81-1 6, (7-9)
102233AB BM 10344 7931 G076-82-1 6,(7-9)
00i1868AC BM 10353 7932 G076-87-1 6.(7-9)
276495AA BM 11C29 7934 G076-107-1 6. (8)
276496A A BM 11038 7984 G164-121-} 7.(3-5)
276497 AA BM 11047 7985 G164-127-1 7.(3-%)
276498A A BM 11056 7986 G0395-07-1 7.(3-5)
276499AA BM 1106 7987 G0395-19-1 7,(3-5)
000362AB BM 11074 8112 G076-103-1 6, (7-9)
276500A A BM 11083 8113 G076-105-1 6, (7-9)
276501AA BM 11092 8114 G076-109-1 8, (7-9)
002708AC BM 11109 8115 G076-95-1 6, (7-9)
001756AB BM 11118 8116 G076-93-1 6, (7-9)
b 8140 G395-49-1 8, (5-8)
d L2141 G395-75-1 2, (5-%)
. 8158 G395-85-1 8, (5-3)
. 3168 G395-87-1 8. (5-8)
. 8170 G454-15-1 8, (11-12)
. 3171 G076-129-1 8, (11-12)
. 1 G454-03-03 7, (6-8)
. 8175 G395-97-1 8, (5-8)
. nn G393-99-2 8, (5-%)
| . 8178 G195-101-2 8, (5-8)
. 81m G395-105-2 8, (5-8)
. 8130 G195-109-3 8, (5-6)
. $184 G195-107-4 8, (10)
. 3190 G454-37-1 8, (11-12)
* 8191 G454-39-1 g, 01-1)
"¥WH and bottle oumbers uoa  Will be 10cTuded in SUBSEQUent repore. -
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TABLE 9. CANDIDATE COMPOUNDS TESTED FOR ANTICYANIDE
RFFICACY DURING THIS REPORT PERIOD
9 MARCH 1991 — 17 MARCH 1992

ORISR 1

ICD No. WR No. WR Botte No. SoRI No.
1761 268785 BM 05503 7602
1819 268834 BM 06073 7668
1826 268841 BM 06144 7675
1830 268820 BM 06152 1676
1831 257838 BM 06162 1677
1827 268844 BM 06171 7678
1832 263798 BM 06180 1679
1829 268846 BM 06206 7685
1898 268911 BM 07141 7703
1899 268912 BM 07150 7704
1900 268913 BM 07169 7705
1901 268914 BM 07178 77120
1902 268915 BM 07187 ™1
1903 268916 BM 07196 722
1904 268917 BM 07203 ™23
1905 268918 BM 07212 7724
1506 268919 BM 07221 7725
1907 268920 BM 07230 726
1908 268921 BM 07269 7
1909 268922 BM 07258 72
1910 268923 BM 07267 7730
1911 268924 BM 07276 I
2008 090892 BM 08317 70
2009 269153AA BM 08326 7800
2012 269156AA BM 08393 7803
2013 26915TAA BM 08342 7804
2014 269158AA BM 03371 180
2015 269159AA BM 08380 7806
2016 269160+ BM 08399 1807 1
2010 1916048 BA4 03424 7810 '|




TABLE 9. (Continusd)

ICD No. WR No. WR Bortle No. SoRI No.
2022 269166AA BM 08451 7813
21158 002712AE BM 09565 7838
2160 2711S4AA BM 09574 7839

— 2 271156AA BM 09592 7846
2118 27115TAA BM 09609 7847
2119 271158AA BM (096180 7848
209S 000156AD BM 09378 7865
2096 25i02AV BM 09396 7867
2097 20058 SAF BM 09403 7868
2058 271144AA BM 09912 7869
2099 000363AD BM 09421 7870
2100 037733AC BM 09430 7871
2102 000351AW BM 09458 7873
2104 271147AA BM 09476 7909
2107 271148AA BM 09485 7910
2108 271149AA BM 09494 911
21i3 271152AA BM 093547 917
2114 271153AA BM 09556 7918
2188 001758AB BM 10317 7928

*Preliminary test results indicate sctivity.
R
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